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Southern progress in utilizing waste materials: plant producing turpentine, rosin, pine oil, from pine stumps 
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Scientific Research Aids the South . . . Industries 


ERTAIN basic factors—the in- 
creasing availability of cheap elec- 
tric power and the relatively low 

living costs—place the South in a posi- 
tion especially advantageous for in- 
dustrial development. These factors, 
together with its proximity to sources of 
raw material, particularly cotton, indi- 
cate, in the light of its past record, a 
continuing advance in its industrializa- 
tion. 

Scientific research is doing much to 
assist in the development of industries 
in the South. While these trends have 
not as yet assumed major proportions, 
they are contributary factors of increas- 
ing ‘consequence. 

For instance, as a result of scientific 
research in developing the lumber in- 
dustry through the South, modern pulp 
and paper mills have sprung up in many 
sections during the last ten to fifteen 
years and are doing well. Research has 
proved that spruce is not the only wood 
that can be used for the manufacture 
of rayon and that other southern wood 
growths could be satisfactorily used for 
paper manufacture. As the result of 
such studies, encouraged by the Forest 
Products Division of the Department of 


Growing ... South Now Employs 20 Percent of 


Nation’s Factory Workers ... Promising Future 


By DANIEL C ROPER 


Secretary, Department of Commerce 


Commerce, much progress has been 
made in wood construction technique. 


NOTHER industry that has forged 
to the front in the South is canning, 
particularly the canning of citrus fruits 
and fruit juices. This has come as the 
result both of scientific research and 
commercial demand. The first figures in 
these lines were gathered by the Food- 
stuffs Division of the Bureau of Foreign 
and Domestic Commerce, Department of 
Commerce, in 1920. Since that time the 
upward curve of southern production of 
canned grapefruit, and orange and 
grapefruit juice has been steady. Suc- 
cess with these products prompted fur- 
ther experiments in the canning of 
peas and tomatoes in the Lower Rio 
Grande Valley region of Texas and 


these are proving to be very successful. 

Chemistry has played a very impor- 
tant part in the industrialization of the 
South. Chemical engineers, utilizing 
this section’s abundant natural re- 
sources, have been able to replace much 
of their loss in naval stores with 
paper, cellulose, nitrates, bromine, alkali 
products, wood preservatives, protective 
coatings, and other chemical manufac- 
tures. In 1934 more than 20,000,000 
dollars was invested in these last named 
enterprises in the South. 

The recent development of the tung 
oil industry is another example of the 
partnership between science, agricul- 
ture, and business. Tung oil is extracted 
from the seed of the tung tree which is 
native to central and southern China, 
but which science has successfully 
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TABLE I—GROWTH IN POPULATION AND INDUSTRY 
The South in comparison with the United States: 1869-1933 


POPULATION 


United States. 
The South 
Percent of U.S.. ‘ 
|- 


38,558,371 | 
12,288,020 | 


1880 1900 


T5994, 57 
24,523,52 


50,155,7 783° 
16, 516, 568 


32.9 


62,947,714 | 
20.028.059 


5 
32,3 


31.9 
| 


1869" 


1899 


Number of wage earners :3 
United States. 
The South 
Percent of U.S.. . 
Wage earners—percent ‘of total popu- 
lation: 
United States 
The South 
Value added by manufacture in thou- 
sands of dollars:+ 
United States. . 
The South | 


MANUFACTURES | 


ELECTRIC LIGHT AND POW ER | 
Number of employees:® } 
United States... ccrecescesc.cs 
The South 


Thousands of kilowatt-hours: 
United States. . 
The South, 
Percent of U. S.. 


1Estimated. 


2Figures for 1889 and earlier years include data for ‘Shand and neighborhood industries” 


2.053.996 
245,725 


1,395,119 
126,620 


4,712,743 
at 


12.0 


4,831,075 
563,497 
11.7 


19025 


9.1 


1910 


| 91,972,266 
7 | 29,389°330 


1909 
6,615,046 
1,129,307 | 


1920 1930 


125, 693, 000° 
aa 803 37,857,633 38,665,000 


| 105,710,620 | 122,775.046 
30.8 


32.0 | 


1929 
“8. 8 38,7 43 
1,587,260 

18.0 


9 096, 372 2 
1,431,682 


15.7 


id 


14,538,018 
2,231,305 


1932 


3,904 
12,9 


2,507,051 
256,896 
10.2 


not strictly comparable with those for 1899 and later years, which do not include such data. 


3Not including salaried employees. 


| 
| 30,326 
| 


(blacksmithing, 


244,573 
43,623 
17.8 


40,291,536 
6,250,661 
15.5 


79,657,467 
16,760,955 


11,569,110 | 
21.0 


1,191,509 
10.3 


carpentry, custom tailoring, etc.) and therefore are 


*Value of products less cost of materials, containers, fuel, and purchased electric energy. This is a rough measure of the net new value created by the manu- 


facturing processes. 
5No data for earlier years. 

propagated in the South. This oil, be- 
cause of its waterproofing qualities, is 
much used in the manufacture of var- 
nish and in the manufacture of insulat- 
ing compounds for the electrical in- 
dustry. It is likewise used as an ingre- 
dient of some automobile brake linings. 
The American tung oil has been found 
superior to that of China. 


Another chemical which formerly 


had to be imported to this country is 
bromine, used principally in making 
dyes and other like commercial 
products, and high-grade mo- 
tor fuel. A plant has been 
established on the coast of 
North Carolina which is 
now extracting bromine 
from sea water. It is 
reported that 15,000 
pounds of this valuable 
chemical are extracted and 
marketed daily from 37,000,- 
000 gallons of sea water, or 
about one pound to every 
2500 gallons of water treat- 
ed. For these factual reasons, the future 
of southern manufacturing seems pro- 
pitious in many lines. 

The South, with slightly more than 
30 percent of the country’s population, 
now employs about 20 percent of the 
entire country’s factory workers. The 
South, as the term is used in this article, 
comprises the region lying east of the 
Mississippi River and south of Mason 
and Dixon’s line (the southern boundary 
of Pennsylvania) and the Ohio River, 
together with four states west of the 
Mississippi, namely, Arkansas, Louisi- 
ana, Oklahoma, and Texas—a total of 
16 states and the District of Columbia. 
As compared with the late seventies— 
say a half a century ago—when the 
southern states accounted for about 33 


STotal salaried employees and wage earners. 


percent of the population and only 11 
percent of the wage earners in manu- 
factures, this betokens a noteworthy de- 
gree of progress in industrialization, 
although the South is still predominant- 
ly an agricultural region. 
In the light of these facts, it is inter- 
esting to note that a century and a 
quarter ago, in 1810, when the first 
census of manufactures was taken, and 
when somewhat less than half the popu- 
lation of the country lived in the region 
south of Mason and Dixon’s line, 
that region contributed ap- 
proximately one third of 
the value of commodities 
manufactured in the Unit- 
ed States. Virginia, with 
a total output somewhat 
above that of New York, 
then outranked all other 
states except Massachusetts 
and Pennsylvania, and was 
the leading state in cotton 
and flax manufactures. (The 
metal products of Virginia 
included 1081 swords, valued at 5405 
dollars—this being the total pro- 
duction of swords in the entire 
United States according to the 
census of 1810.) 


Seventy years later, about a 


onward the census records show. decade 
hy decade, substantial increases in the 
amount of manufacturing done in the 
South, until in 1929 the southern fac- 
tories employed nearly 1,600,000 work- 
ers, with products valued at more than 
ten billion dollars, and contributed a net 
of four and one-third billions to the 
nation’s wealth. During the following 
four years the South shared in the gen- 
eral industrial depression, but it is note- 
worthy that its percentage of the na- 
tion’s factory workers increased from 
18.0 in 1929 to 20.3 in 1933, and that 
during the same period its percentage of 
the total “value added by manufacture” 
rose from 13.6 to 15.3 percent. 


ABLE 1 sets out in condensed form 

the record of the South’s progress 
in industrialization during the 64-year 
period beginning with 1869. 

The most striking increase shown in 
Table 1 is in the electric light and 
power industry, where employment rose 
from 3904 in 1902 to 43,623 in 1932, 
and production increased from 257,- 


decade and a half after the close 
of the Civil War, when manu- 
facturing was done mainly in 
factories rather than in homes 
and in neighborhood shops—as 
in 1810—the South’s share of 
the nation’s industry total had 
dropped to less than 9 percent, 
as measured by “value added by 
manufacture” (see footnote 4, 
Table 1), and 11 percent as mea- 
sured by number of workers em- 


ploved. From that time (1879) 


Cotton goods. . . 


elsewhere classified. 
Knit goods... . 


Cigars and cigarettes 


Steel-works and rolling-mill products 
Rayon and allied products 


INDUSTRY 


All industries in the South. ...... 
LEADING INDUSTRIES 


Lumber and timber products ‘not 


Railroad repair shops. steam... ...... 


TABLE IJ 
This table presents statist 
| NUMBER OF 
| EsTABLISHMENTS! 
1899 1929 193: 
36,376 41,296 24,4: 
417 821 ri 
14,171 8,701 2,0: 
82 357 3: 
308 449 4 
| 1,184 188 
‘| 38 | 48 
_ 14 


1The figures for 1899 cover all establishments reporting products 
ued at $500 or more, whereas the corresponding minimum limit for 1 
and 1933 was $5,000. This change materially reduced the numbe: 
establishments covered by the census, but had only a negligible effect 
the figures for wage earners. value added by manufacture, and horsepoy 
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000,000 to 16,761,000,000 kilowatt-hours. 
During this 30-year period the South’s 
proportion of the total output of elec- 
tric energy in the United States more 
than doubled—increasing from 10.2 
percent to 21 percent. 

The increase in number of workers 
employed does not afford a true indica- 
tion of the actual increase in the amount 
of manufacturing. The industrial growth 
of a nation or of a region can be 
measured adequately only by a produc- 
tion index representing quantities. No 
such index has been prepared for the 
South or for any other section of the 
United States, but the results of a care- 
ful study of the manufactures-census 
figures for the United States as a whole 
indicate that the progress in mechani- 
zation of factory equipment during the 
30-year period from 1899 to 1929 had 


the United States. With only one excep- 
tion—1905—each year from 1880 on- 
ward has shown an increase in the num- 
ber of spindles in the South; and, begin- 
ning with 1922, each year has shown a 
decrease in the number of spindles in 
the remainder of the country. 

Turning to the record of cotton con- 
sumption, we find that in 1911 the 
cotton-growing states consumed slightly 
more cotton than all other states and 
that the margin increased until in 1929 
they accounted for approximately three 
fourths and in 1934 practically four 
fifths of all the cotton consumed in the 
United States. 

The most striking rate of growth re- 
corded for any southern industry, how- 
ever, appears for knit goods, in which 
more than nine times as many wage- 
earners were employed in the South in 


Bachrach 


brought about an increase of 65 percent Hon. Daniel C. Roper 1933 as in 1899—67,000 in the later 
in the average output per wage-earner, year as against 7000 in the earlier. The 
and that four years later this average 8,067,000 in 1929. This is an increase rayon industry is another southern in- 
was 50 percent above that for 1899. If of approximately 370 percent during a dustry which has developed rapidly in 
it be assumed that the output per work- period within which the gain recorded recent years. This industry (unknown 
er in the South has increased in like for wage-earner employment amounted — in 1899) employed 24,000 southern fac- 


proportion, the quantity of manufac- to about 110 percent. tory workers in 1929 and 30,000 in 1933. 
tured goods made in the South was Table 2 measures the growth, since 

about three and one-half times as large the beginning of the present century, T the beginning of the century, the 
in 1933 as in 1899. Moreover, it would of the seven leading industries in the leading industrial state of the 


not seem unreasonable to assume that South. These seven industries, each of South, as measured by factory employ- 
the percentage of increase in this re- which employed more than 30,000 fac- ment, was Maryland, followed in order 
spect has been somewhat greater in the tory workers, together accounted for by Georgia and North Carolina. Ten 
South than in the United States as a nearly half of the total number of fac- years later North Carolina led all other 
whole, for the reason that in those in- tory wage-earners reported for the South southern states in factory employment; 
dustries that have spread to the South at the 1933 census. and in 1919 and subsequent years 
during recent years mechanization has The cotton goods industry, as is well North Carolina has been well in the lead 
probably reached a somewhat higher known, is by far the most important in of all other states in the South, both 
level than elsewhere, since such changes _ the South. The record of cotton-mill de- in employment and in value added by 
would not necessitate the replacement velopment dates back to 1880, in which manufacture. In 1929, the peak year, 
of obsolescent equipment. The re- year the cotton-producing states oper- North Carolina employed nearly 210,- 
luctance to abandon old equipment has ated only a little more than five percent 000 wage-earners, or more than 13 per- 
doubtless retarded mechanization in of the spindles in the United States and cent of the total for the South, and 
some of the older industrial centers. consumed only about a quarter of a contributed 693,000,000 dollars, or 16 
million bales of cotton, or approxi- percent, of the southern total for value 
OME measure of the increase in fac- mately one seventh of the total Amer- added by manufacture. The marked 
tory mechanization is afforded by ican consumption. The increase in the growth in manufacturing activity in this 
the figures given in the last four col. number of spindles in the South was _ state is due in considerable part to the 
umns of Table 2, from which it will be gradual until about 1895, but has been development of the cotton textile in- 
seen that the horsepower rating of the more rapid since then, until in 1927 the dustry, in which nearly 92,000 workers, 
prime movers and electric motors used number of spindles in the cotton-grow- or about 44 percent of the stat ’s total 
to drive factory machinery in the South ing states (including California) ex- in all industries, were employed. 
increased from 1,715,000 in 1899 to ceeded the number in the remainder of (Please turn to page 332) 


LEADING INDUSTRIES IN THE SOUTH: 1899, 1929, AND 1933 


‘or those industries, 7 in number, each of which employed more than 30,000 wage-earners in the South in 1933 


WaGE-EARNERS? (Average for the year) Horsepower’ 


VALUE ADDED BY MANUFACTURE? 


PERCENT OF AMOUNT IN THOUSANDS PERCENT OF PERCENT OF _ 
— NUMBER U.S. Tora OF DOLLARS U.S. Total® AMOUNT U.S. Tora’ 
1899 1929 1933 1899 1929 1933 1899 1929 1933 1899 1929 1933 1899 1929 1899 1929 


| 748,940 | 1,587,260 | 1,227,475 15.9 18.0 20.3 563.497 | 4,333,112 | 2,231,305 11.7 13.6 15.3 1,714,603 8,066,924 15.2 18.8 


| 102,593 275,280 274,372 34.4 64.8 72.3 


120,715 226,123 99,531 : f 7 
7,401 58,906 67,447 8.9 28.3 35.6 


iS) 


223,820 1,332,641 27.8 58.7 


571,513 850,286 7 é 
4,116 47,388 7.1 26.1 


41,344 372,983 256,078 


12,573 42,092 35,422 
— 24,090 


39,990 104,366 62,168 23.0 28.3 28.2 19,952 347,862 20.1 32.3 
16,030 40,779 38,079 17.4 38.7 49.4 993 33,492 20.7 67.6 
Bed 10.7 12.8 7191,215 7762,551 11.4 10.1 


30,094. 67,170 | 143,111 


2Not including salaried employees. *Value of products less cost of materials, containers, fuel, and purchased electric energy. 

4Rated horsepower capacity of prime movers plus that of electric motors driven by purchased energy. No data collected for 1933. R . 

5The percentages for ‘‘All industries in the South” represent the South’s share of the United States totals for all industries, and those for the leading industries repre- 
ent the South’s share of the United States totals for the respective industries. 

6Figures for 1899 and 1929 not comparable with those for 1933. 7Jncludes horsepower for the blast furnace industry. 


332 


Are You— 


putting your spare time to 
good advantage? 


one of the many who are 


= seeking a new field to en- 
ter? 
seeking a means to save 
—_ 7: 


money wherever possible? 


If you are, here is 
a practical solution 
to your problem. 


HOPKINS’ 
CYCLOPEDIA 
OF 
FORMULAS 


Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi- 
cal facts. 


Is the foundation for 
hundreds of suggestions for 
those who are seeking sala- 
ble articles which can be 
manufactured at home 


profitably on a small scale. 


4 


F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics. ete. 


You can profitably make 
them from the 15000 formu- 
las contained in the 1077 


pages of 


HOPKINS’ 


Cyclopedia of Formulas 
$5.50 postpaid (domestic) 
For sale by 
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BRIEFS 


BetTrER Homes IN AMERICA GUIDEBOOK. 
The current drive on housing in the 
United States makes this 1932 publication 
especially valuable. It outlines clearly and 
succinctly the purpose of the Better Homes 
Movement and how it may be successfully 
promoted. Better Homes in America, 101 
Park Avenue, New York City.—5 cents. 


PRESERVATION wiTtH No-D.K. An excellent 

treatise on the various methods of pre- 
serving wood from decay and termites, by 
means of a natural wood creosote oil. Write 
for Bulletin 635-A, Scientific American, 24 
West 40th Street, New York City——3 cent 
stamp. 


Printing SHouLD BE InvistBLe, by Mrs. 

Beatrice Warde, is an excellent exposi- 
tion of the fact that the actual typography 
used in advertising should carry the story 
but must not of itself detract from the 


' message. The Marchbanks Press, 114 East 
| 13th Street, New York City. 


Gratis. 


| HyprauLic Power Transmission. A résumé 


of the adaptability of petroleum oils to 
hydraulic power transmission of various 
types. Thoroughly illustrated with line 
drawings and photographs. Write for Bul- 
letin 635-B, Scientific American, 24 West 
40th Street, New York City.—3 cent stamp. 


Pusiic EpucATION IN THE VIRGIN ISLANDS, 

by Katherine M. Cook, tells how educa- 
tion has been made an integral part of social 
and economic rehabilitation of the Islands. 
Superintendent of Documents, Washington, 
D. C.—10 cents. 


CHEMISTRY IN THE SERVICE OF SCIENCE, by 

Dr. A. T. Lincoln. A pithy little report 
which surveys briefly the whole field of 
science and what chemistry has contributed 
to each branch. Write for Bulletin 635-C, 
Scientific American, 24 West 40th Street, 
New York City.— 3 cent stamp. 


AMERICAN Type Locomotives. A_ large 

sheet is available showing the develop- 
ment of the Eight Wheel or American type 
locomotive from 1867 to 1900. An interest- 
ing portrayal of locomotive development. 
Railway and Locomotive Historical Society, 
Inc., Baker Library, Harvard Business 
School, Boston, Mass.—Gratis. 


PRINCIPLES OF Purnnic ADDRESS SysTEeMs. A 

mimeographed booklet containing nu- 
merous diagrams and tables which serves 
to give a background of knowledge regard- 
ing public address systems and the equip- 
ment used therein. Write for Bulletin 
635-D, Scientific American, 24 West 40th 
Street, New York City.—50 cents. 


THE INTERNATIONAL LABOUR ORGANISATION 

MEMBERSHIP OF THE UNITED STATES AND 
Its Posstsitities. April 1935 issue of Inter- 
national Conciliation. A discussion of the 
place of the United States in the Inter- 
national Labour Organisation, telling of 
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the benefits which may be brought about to 
laborers of all countries if harmonious in- 
ternational action can be achieved. Carnegie 
Endowment for International Peace, 405 
West 117th Street, New York City—5 cents. 


LirreLFusE Propucts. An unusual little 

pamphlet giving general hints and helps 
in regard to electrical fuses. Covers fuses 
for aircraft, radio, laboratory purposes, 
automobiles, and marine use. Also describes 
novel gaseous discharge fuses. Write for 
Bulletin 635-E, Scientific American, 24 West 
40th Street, New York City—3 cent stamp. 


THE Port oF New York AuTHority Four- 

TEENTH ANNUAL Report. An illustrated 
booklet of 66 pages, including a folded map 
of the Port District, telling of the work 
accomplished during 1934 as a result of 
coordination between the states of New York 
and New Jersey. Port of New York Authori- 
ty, 111 Eighth Avenue, New York City.— 
Gratis. 


THe New Science oF Licutinc, by Mat- 

thew Luckiesh and Frank K. Moss. The 
rapid strides which have been made in 
illumination engineering within the past few 
years are here brought forcefully to the at- 
tention of the reader. Minimum lighting 
for particular purposes is outlined in text 
and drawings. Write for Bulletin 635-F, 
Scientific American, 24 West 49th Street, 
New York City.—3 cent stamp. 


Don’t Be Twistep. When a life insurance 

agent tries to persuade you to drop your 
policy with one company and take out a 
rew one with another, you are being 
“twisted.” This little folder tells about the 
illegal practice of twisting and how you 
can protect yourself from it. National Better 
Business Bureau, Inc., Chrysler Building, 
New York City.—Gratis. 


THE Story oF Knee Action. A beautifully 

illustrated little booklet written in sim- 
ple language to put over to the reader the 
essentials of knee action as applied to 
motor cars. How present types of front- 
end suspension have evolved and what has 
made them possible are clearly depicted. 
Write for Bulletin 635-G, Scientific Ameri- 
can, 24 West 40th Street, New York City. 
—3 cent stamp. 


INDUSTRIAL DIXIE 
(Continued from page 289) 


This brief survey indicates the significant 
strides made by the South in its industrial 
progress. In two generations, this great 
section of the United States has adjusted 
itself to the exigencies of changing eras. 
The deep rural plantation culture and agra- 
rian society have faced the necessity of a 
fundamental shift in emphasis and economic 
philosophy. Yet we must not forget the 
splendid record that has been established 
in retaining those vital social values inherent 
in the characteristics of southern culture 
and tradition. Thus does the history of 
southern adaptation and development offer 
an example and a challenge to the entire 
nation in meeting the complex problems of 
the present recovery period. 


